People's demand for preventive medical care is one type of investment in health. The aim of this paper is to examine women's demand for secondary prevention in Taiwan, focusing on the role a physician's gender plays in women's inclination to undergo Pap tests. Our estimation results show that regional ratio of female doctors has a positive and significant effect on utilization of Pap tests for the full sample and for women aged below 30. In addition, doctor's gender matters only in utilization of Pap tests not in other types of preventive healthcare services in Taiwan. We suggest that the government may consider liberalizing medical laws to make it legal for trained female nurses or nurse practitioners to perform Pap tests in order to encourage the utilization of Pap tests, especially in rural and mountain areas. The government may also consider subsidizing the use of cervical cancer vaccines to help females prevent cervical cancer.
Introduction
Prevention has played an increasingly important role in today's health economy as most countries face the challenge of curbing fast growing medical expenditures. Preventive medical care generally consists of primary prevention, secondary prevention, and tertiary prevention. Primary prevention including vaccination, public sanitation, and public health promotion programs reduces the occurrence or incidence of diseases. Secondary prevention referring to an array of clinical screening services for certain diseases and illnesses detects diseases earlier, treats diseases earlier, and produces better health outcomes given the occurrence of diseases. Tertiary prevention such as disease wellness and educational programs aims to avoid further medical complication. Individuals spend time and resources to purchase various types of preventive services to lower disease risk and achieve better health. Demand for preventive health services, similar to the roles which curative care and healthy lifestyles play in the health production function [1] , is one type of investments in health.
Cervical cancer is a major disease leading to death of many women around the world. Pap test, one of the most reliable and effective cancer screening tests, is designed to detect cervical cancer and is recommended for women who have had sexual experience. Since the inception of National Health Insurance Programs (NHI) in 1995, free annual cervical cancer screening service is available for Taiwanese women aged over thirty. Research has shown that implementation of NHI has increased the uptake of Pap tests significantly [2] . In 2008, 56% of women aged between 30 and 69 were reported to have undergone Pap tests in the preceding three-year period, in comparison to a mere 10% in 1994. In addition, female physicians and their relatives are found to have lower Pap test utilization rates than the general population [3] .
In light of the effectiveness and cost savings of cervical cancer screening services, it is imperative to understand the determinants of utilizing Pap tests. Many factors affect women's decision to take a Pap test. A large number of prior studies have shown that age [4] [5] [6] [7] [8] [9] , marital status [5, 6, 10] , education [4-6, 8, 10, 11] , insurance status [4, [12] [13] [14] , public health promotion campaigns [12, 15] , income [9, 12, 16, 17] , ethnicity [10, 14] , and characteristics of physicians [10, 16, [18] [19] [20] all play a vital role in the utilization of Pap tests.
To promote prevention programs and to enhance women's health require a better knowledge about determinants of inclination to take up Pap tests. In addition to social economic variables mentioned above, social cultural factors 2 Economics Research International may also have impact on the demand for cervical cancer screening tests. For instance, a woman may hesitate or not to undertake a Pap test because the doctor is not a female due to social cultural concerns. Prior studies using either qualitative approaches or survey methods have shown that gender of the physician affects women's decision to take Pap tests. Many women report that they feel nervous and embarrassed when male physicians perform the tests [16, 20] . The main purpose of this paper is to study the role a physician's gender plays in women's utilization of Pap tests in Taiwan. By constructing the gender ratio of obstetrics/gynecology (OB/GYN) in each county and using Pap test utilization information from a national representative health survey data, we are able to explore the impact of a doctor's gender on Pap test utilization. The contribution of this study is to quantify the magnitude of the physician gender effect which has not been explored before. A better measurement of the physician gender effect will provide valuable information to policy makers when formulating health policies. We find that regional ratio of female OB/GYNs has a positive and significant effect on utilization of Pap tests for the full sample and for women aged below 30. In addition, as expected, the gender ratio variable matters only in utilization of Pap tests but not in other types of preventive healthcare services in Taiwan. The rest of this paper is organized as follows. Section 2 describes data and empirical methods. Section 3 presents empirical results and Section 4 makes conclusion and discusses policy implications.
Data and Methods
The goal of this paper is to investigate women's demand for Pap tests in Taiwan In this paper, the major dependent variable is a binary variable indicating whether a respondent has ever had a Pap test in the past. Due to the discrete nature of the independent variable, we employ a probit model to estimate women's demand for Pap tests. In addition, to study whether a physician's gender matters in the demand for Pap tests as women age, we estimate the demand for Pap test by different age groups. Furthermore, we examine whether the gender effect holds for other types of preventive medical care. We estimate a set of nonlinear probability models focusing on different types of preventive care such as mammography, bone density test, and a number of general physical examination items. We would expect that the county level gender ratio of OB/GYNs has smaller or insignificant effect on other types of preventive services.
To estimate demand for preventive services, we construct the following equations: * = + + + ,
The Table 1 presents summary statistics of all variables used for this study. The number of female observations is 10,408. Seven main dependent variables indicate whether or not the respondent has used different types of preventive services. For instance, nearly two-thirds of females in our sample have used Pap test at some point of time. Among females, the Pap test utilization rate is the second highest among all preventive services in our sample. Over 70 percent of females have checked their blood pressure. Less than half of the female respondents have checked their liver function and cholesterol. Less than 30 percent of females have checked their bone density and done a breast examination. Only 5 percent of females have undergone a proctoscopic examination.
Empirical Results
It is worth noting that most physicians who practice OB/ GYN in Taiwan are males. On average, the regional ratio of female doctors is less than 20 percent. Also, average age of sampled female respondents is 48. Half of the respondents participate in the labor force while half of them do not work. Over 70 percent of females are married in our sample. On the average, the respondents have received 8. Table 3 reports the probit model estimation results. The estimated coefficient represents marginal effect of covariates on the probability of using Pap tests. We report the full sample result as well as results for different age groups. Women from different age groups might behave differently with respect to their decisions to take Pap tests. For instance, women aged over 70 receive much less benefit from cervical cancer screening and may choose not to take Pap tests regularly. It is also possible that younger women perceive lower risks of having cervical cancer and decide to delay doing Pap tests. We would also expect that doctors' gender may have different influence on women from different age groups due to cohort effect.
We find that the main variable of interest, regional ratio of female OB/GYNs, has a positive and significant effect on utilization of Pap tests for the full sample, and for women of age under 30 years. The marginal effect of physician gender on utilization of Pap tests for women aged below 30 is much greater than that for the full sample. Ten percent increases in the regional female doctor ratio will increase the probability of using Pap tests by over five percent for women aged below 30. It is important to recognize that some Taiwanese women especially younger ones may not want to take Pap tests because most OBGYNs are males. As might be expected, with increase of age, the positive effect of doctor's gender on Pap tests utilization becomes statistically insignificant. This can be seen from column 3 to column 7 in Table 3 . As for other socioeconomic variables, in the full sample, the age variable has a positive effect on the likelihood of using Pap tests. In addition, the age variable exhibits a nonlinear effect on the probability of utilizing Pap tests. Almost in all models, years of education produce a positive effect on using Pap tests after controlling for other covariates. Women with more years of schooling are more likely to take Pap tests. This may imply that more educated women know better about the benefits of prevention and use more preventive services.
It is also possible that women with more years of schooling have lower time preference rate and they choose to invest more in their own health in terms of utilizing more preventive services.
In most models, employment status produces a positive but insignificant effect on the likelihood of using Pap tests. Note: independent variables are the same as those reported in In order to investigate whether the gender ratio variable produces an effect on other types of preventive services, we estimate a variety of models. As expected, Table 4 shows that doctor's gender matters only in utilization of Pap tests but not in other types of preventive healthcare services in Taiwan. This indeed supports the argument that the gender of OB/ GYN plays an important role in the utilization of Pap tests.
Conclusion
Prevention programs have been greatly promoted and implemented to help reduce fast growing healthcare expenditures in many countries. Pap test is the most effective and reliable examination to detect cervical cancer and has been recommended for women in many parts of the world. Many factors affect women's decision to take Pap tests. This paper shows that doctors' gender, as well as age, education, marital status, ethnicity, and income play a role in the demand for Pap tests in Taiwan. The regional ratio of female OB/GYNs has produced a positive and significant effect on the probability of taking Pap tests. In particular, the physician gender effect is greater for younger women. Ten percent increases in the regional ratio of female doctors will increase the probability of using Pap tests by over five percent for women aged below 30. This implies that, similar to economic variables, social and cultural variables are important predictors in determinants of utilization of Pap tests.
In Taiwan, medical laws require that only qualified physicians perform Pap tests. OB/GYNs are mostly males; female nurses or nurse practitioners are not allowed to perform Pap tests. After controlling for other covariates, our estimation results show that gender of healthcare providers does play a significant role in the take-up of Pap tests. Hence, we suggest that the government may consider liberalizing medical laws to make it legal for trained female nurses or nurse practitioners to perform Pap tests in order to encourage the utilization of Pap tests, especially in rural and mountain areas.
In addition, vaccination of cervical cancer is not paid for or even subsidized by NHI in Taiwan. Individuals still need to pay for expensive vaccination out of their pockets. Currently it is uncommon for women to take cervical cancer vaccines against cervical cancer for themselves or for their younger daughters. In such an instance, the government may also consider subsidizing the use of cervical cancer vaccines to help females prevent cervical cancer.
